The Scottish National Blood Transfusion Association announces that in the last 12 months about 55,000 pints of blood were used in Scottish hospitals. There are 10
Scottish donors who have given more than 50 donations, and 102 who have given more than 25 donations. The spread of material injected into the skin depends upon the state of the ground substance. Hyaluronidases depolymerize and hydrolyse the hyaluronic acid component, with iesulting increase in spread. Subsequently the hyaluronic acid is replaced or restored to its original state, and the barrier to spread is reconstituted. Hechter (1948) has investigated the time taken for reconstitution of this barrier after breakdown by hyaluronidase, using the disappearance time of saline blebs in skin sites previously treated with testicular enzyme; he concluded from results with a range of enzyme concentrations that restoration of the barrier took from 24 to 48 hours in six normal adults. No other work in this field has been found by us. Hechter infers that the replacing substance is identical with the original substrate, since it reacts to a further dose of enzyme in the same manner as untreated skin.
The role of hyaluronic acid in the pathogenesis of rheumatic fever is not known. In the joint fluid from acute rheumatism the viscosity is only slightly decreased, whereas in rheumatoid arthritis defective polymer-ization of the hyaluronic acid of the synovial fluid is indicated by a well-marked fall in viscosity (Ragan and Meyer, 1949) . Furthermore, intra-articular (local) cortisone in this disease causes the secretion of normal (highly poly' merized) hyaluronic acid with increase in viscosity of the fluid . However, the histology of rheumatic fever shows abnormal Feulgen staining of the connective tissue in and around lesions; and the present work presents evidence which suggests alteration in the reconstitution rate of skin hyaluronic acid after its breakdown by hyaluronidase in cases of acute rheumatic fever and rheumatoid arthritis and some observations of the effects of A.C.T.H. and cortisone on this abnormal response.
Methods
Skin subjected to hyaluronidase action continues for a time to permit increased spreading of injected material. This has been explained on the hypothesis that the hyaluronic acid depolymerized by the enzyme is itself repolymerized or replaced by more highly polymerized substrate, processes which take time to complete. Serial *Based on a paper read to the Medical Research Society on July 6, 1951. Indicator Solution.-Sterile isotonic human haemc globin solution with a pH of 7.2 was prepared frox ,Group 0 rhesus-negative blood, as described in th previous paper.
Enzyme.-Bovine testicular hyaluronidase as a drie ,commercial preparation (" hyalase "*).
Method I. Dose and Measurement An intradermal injection of 0.2 ml. of a standardize -hyaluronidase solution (1 ampoule of desiccated hyalas containing 1,000 " Benger units " dissolved in 1 ml. c normal saline) was made into four sites on the inne aspect of each forearm, each site being marked by ir -delible ink (Fig. 1) . Thirty-seven hours after enzym treatment 0.1 ml. of haemoglobin was injected into th topmost enzyme-prepared site and also into adjace'nt cot trol skin. point-that is, the reconstitution time (Fig. 2) . As there was some unavoidea= able variation between control spreading areas in the same arm, it was necessary to determine a value for the ill spreading ratio above, which differences in spreading a were unlikely to be due to chance variation alone. As .f shown in Table I , a figure exceeding 1.24 for the spread-.f ing ratio was considered significant, and this value was ve used in determining the end-point. 
only. However, the end-point could only-be determined within six hours instead of at the two-hourly intervals of Method I.
Method II In this test the hyaluronidase solution was injected into both forearms, the topmost pair of sites at, say, 9.30 a.m. and the other three pairs at twelve-hourly intervals thereafter (Fig. 4) Experiment 2: Rheumatic Fever.- Fig. 3 also shows reconstitution times determined on seven cases of acute rheumatic fever within three weeks of onset and receiving no specific treatment. Six showed a prolonged reconstitution time, twice the normal for their age, or more. Four inactive cases, with onset more than six weeks before testing, gave results falling near the normal curve. Investigati-on of further cases seemed justified by these findings, but Method I proved time-consuming for both operator and subject. Furthermore, the control areas, injected at two-hourly intervals throughout the day, showed marked variation in size in some though not all subjects, producing anomalous spreading ratios and rendrring determination of the end-point difficult. It had already been shown (Holborow and Keech, 1951) that stained skin areas did not differ significantly when several were performed at the same time. So the following method was devised in which the skin was prepared by enzyme injection at varying intervals before testing with haemoglobin, which was done on two occasions°1 on the left arm were similarly tested; thus a range of observations was obtained from 12 hours to 54 hours, at six-hourly intervals (Fig. 5) . Infra-red photographs were compared with orthochromatic photographs using a red or blue filter. Fig. 6 shows the same pair of arms photographed by both methods; infra-red confirmed that the extent of spread was in fact being measured and that the injection was into the enzyme-treated area, which shows as a definite zone in each test site in both. In an attempt to define the specificity of these results for rheumatic disease, reconstitution times were recorded in active cases of pulmonary and /or bone tuberculosis, Table IV shows the results in 19 cases of tuberculosis with raised E.S.R., and in two other non-rheumatic cases. All these gave results within the normal range; in fact, the adults had rather low readings for their age. Effects of Hormone Treatment The reconstitution time of the dermal barrier was measured in acute rheumatic fever before, during, and after therapy (Table V) . Three groups of six early Fig. 7 shows the effects of hormone therapy in three cases of Still's disease. All showed prolongation of reconstitution time before treatment and a fall towards normal during treatment. This fall was not so marked as in the rheumatic fever group, and all showed a return towards their previous abnormal level two to three weeks after cessation of therapy, except Case 1, a boy of 9, who made an apparently complete recovery from an acute first attack of Still's disease, with no residual arthritis. Case 3 had a relapse followed by a further prolongation of the reconstitution time.
Discussion
The findings described above and summarized in Table VI indicate that in the rheumatic diseases-investigated (rheumatic fever and Still's disease) there is a dermal connective tissue, joint capsules, bursae, and tendons) forms the target organ. This damaged tissue contains the major proportion of ground substance in the body, and the delayed reconstitution time which we have observed in the skin could be explained by a deficient synthesis of ground substance, due to altered cell nutrition or depressed cell activity.
The role of non-specific serum hyaluronidase inhibitor in the reconstitutionr of hyaluronic acid in the skin must also be considered. Dorfman (1950) showed this to be raised in acute rheumatic fever, but it was further shown (Dorfman and Moses, 1950) that the inhibitor was decreased by A.C.T.H. in this disease in parallel with. clinical improvement. If this inhibitor (by direct action on the enzyme) affected the skin tests described here, a decrease in reconstitution time might be expected in the acute stages, and a prolonghtion during convalescence-the reverse of the changes actually found. This supports Hechter's (1947) conclusion that plasma anti-hyaluronidases do not significantly affect the spreading activity of the injected enzyme.
Summary
A method for measuring the "reconstitution of the dermal barrier" is described and errors in the technique are analysed.
The normal reconstitution time varies with age and lies between 24 and 42 hours.
We determined 214 reconstitution times-109 in rheumatic fever, 55 in rheumatoid arthritis, 27 in normal adults and children, and 23 in non-rheumatic controls. Reconstitution was prolonged in rheumatoid arthritis and in acute rheumatic fever, but returned to normal levels in the latter during treatment with salicylate, A.C.T.H., and cortisone, and during convalescence.
Non-rheumatic tuberculous controls with raised sedimentation rates gave normal readings.
It is concluded that in both rheumatoid arthritis and rheumatic fever there may well be an alteration in hyaluronic acid metabolism.
We would like to thank Dr. L The eosinopenic response described by Hills, Forsham, and Finch (1948) has been widely used as an index of adrenocortical activity in man, particularly in studies of the response to A.C.T.H. (Forsham et al., 1948) , and as a test of adrenocortical function (Thorn et al., 1948) . It has also been used to assess the adrenocortical response to various forms of stress, such as surgery, the administration of adrenaline and insulin, and electricconvulsion therapy. The whole subject has been well reviewed by Prunty (1950) and by Sayers (1950) , who both consider the eosinophil response in man to be a most useful index of adrenocortical function. The eosinopenic response to cortisone mentioned by many workers reporting the effects of cortisone therapy has not been submitted to the same detailed study as the response to A.C.T.H., perhaps because much of the cortisone was given by injection and the slow response which follows this method of administration is not readily compared with the rapid response to A.C.T.H.; but Boland and Headley (1951) have noted that the clinical response to oral cortisone is both rapid and of short duration, the result of a single dose being similar to that of a single injection of A.C.T.H. On theoretical grounds the eosinopenic response to oral cortisone might be expected to give valuable information which would be complementary to that obtained from the response to A.C.T.H. We have therefore studied in some detail the eosinopenic response in normal subjects to both A.C.T.H. and oral cortisone in varying dosage.
Method
The number of circulating eosinophils was estimated by a modification of Dunger's (1910) method, using the following technique: blood is obtained from the thumb by a fresh needle prick and drawn up to the usual mark in a standard white-cell pipette. It is then diluted 1 in 10 by a freshly filtered solution of eosin 0.05% and acetone 5% in distilled water. After mixing well by shaking the pipette gently about 20 times, the usual first one-tenth is discarded and a double Fuchs-Rosenthal counting chamber is filled at once from the pipette. The chambers are left to stand for five minutes to allow the cells to settle and stain properly, after which all eosinophil cells in both chambers are counted with a 2-in. objective, using a bright light. To obtain the number of eosinophils per cubic millimetre of blood the number of cells counted is multiplied by a factor of 1.55. As in all blood-cell counting, the statistical error involved depends upon the number of cells counted, and the personal error can be minimized by much practice and careful standardization of technique.
The counts reported here were done by technicians who had been counting eosinophils regularly for periods
